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An unequivocal program of remediation for developmental 
dyspraxia of speech remains to be established. Observations have 
concluded that dyspraxia, a neurologically-based motor programming 
disorder, benefits from a multisensory stimulation approach. One 
augmentative approach which incorporates auditory, tactile and visual 
stimuli is Visual Phonics. Research is limited in the use of Visual 
Phonics in dyspraxic intervention and, therefore, its contribution to 
remediation cannot be substantiated.
The purpose of the present study was to investigate the 
contribution of Visual Phonics to the remediation of developmental 
dyspraxia of speech. One subject, thirteen years of age, participated 
in this study. Upon identification of six prominently misarticulated 
sounds, the subject received two-hour intervention sessions, five tiroes 
per week, for three consecutive weeks. Standard articulation 
intervention augmented with Visual Phonics hand symbols was used to 
treat two of the error sounds in syllables, standard articulation 
intervention alone was used with another two error sounds, and the 
final two phonemes were monitored but not treated. Responses for all 
three treatments were recorded and results were shown in a time series 
of figures and tables.
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Regardless of the treatment strategy, it was found that the 
subject made notable progress on all errors. Data obtained 
demonstrated that on average the sounds treated utilizing Visual 
Phonics progressed more rapidly and, further than the untreated target 
phonemes or those treated without Visual Phonics. It was concluded 
that extensive further research is necessary to establish the efficacy 
of Visual Phonics as a treatment tool for developmental dyspraxia and 




THE RESEARCH PROBLEM 
INTRODUCTION
Verbal dyspraxia is a disorder of articulation resulting from a 
lesion to the central nervous system. A behaviorally similar condition 
is referred to as "developmental dyspraxia of speech” when it occurs 
before the onset of speech development (Rosenbek & Wertz, 1972). The 
disorder is reflected in an impaired ability to program positioning, 
sequencing and syllable diadochokensis (making antagonistic movements 
in quick succession) of the articulators during the volitional 
production of phonemes (Boss, ’.984). The basic characteristic of 
developmental dyspraxia is irregular speech development resulting in 
unintelligible speech with no significant muscle weakness or cognitive 
delays. More simply stated, there is a poor ability to perforin skilled 
speech movements, yet no difficulty in producing vegetative functions 
with the speech musculature (Bernthal & Bankson, 1988). The speech 
disorders of a child with verbal dyspraxia may appear to present as 
severe phonological processes; however, assessment reveals that the 
sound errors do not occur in a consistent and predictable pattern.
Proving the existence of developmental dyspraxia, and 
describing a. diagnosis to differentiate it from other disorders, has 
been the focus of research from the late 1800’s to the present (Hunter,
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1986). The process of diagnosing a child as ’'dyspraxic" has not been 
clearly determined; therefore, for the purpose of this study, the 
subject will demonstrate "dyspraxic-like" behaviors. Some examples of 
qualifying criteria would be unintelligible speech with receptive 
language more advanced than expressive language (Chappell, 1973); an 
impaired ability to perform tasks on command, such as puffing out the 
cheeks or licking and protruding the lips; and a breakdown in 
volitional motor-speech skills (Yoss & Darley, 1974a). The diagnosis 
and management of developmental dyspraxia is increasingly complicated 
when it occurs in combination with other disorders; mot _ commonly, 
aphasia (impaired communication ability) and dysarthria (paralysis, 
weakness or slowness of speech musculature). Detailed diagnosis of 
dyspraxia is an important factor to planning an effective remediation 
program.
Reliable information on the program management of developmental 
dyspraxia of speech is limited. Due partly to dyspraxia's 
controversial nature, no one treatment approach which is unequivocally 
superior to all the rest has been designed (Ferry, Hall & Hicks, 1975). 
Guyette and Diedrich (1981) proposed that a myriad of treatment regimes 
be implemented when dealing with dyspraxia. Developing an appropriate 
program to meet a dyspraxic child's communicative needs is determined 
by the type and severity of their impairments. In extreme cases.
Ferry, Hall and Hicks (1975) suggested that total communication 
therapy, sign language, language boards, or electronic devices may be 
needed to augment a treatment program. It was reported that auditor}?
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discrimination drills are not productive in obtaining the goal of 
improved articulation (Yoss & Darley, 1974a).
Prompts for Restructuring Oral Muscular Phonetic Targets 
(PROMPT) (Chumpliek, 1988) is a recent treatment method that was 
organized to treat developmental dyspraxia of speech as a movement 
disorder. Learning for the dyspraxic child is dependent on tactile, 
proprioceptive and kinesthetic feedback, as well as "guided 
progressions” for learning sequential behavior (Chumpliek, 1988).
Guided progressions, refers to the PROMPT system, a modified 
motokinesthetic approach, in which the clinician uses her hands to 
physically shape and cue the client's articulators for sound production 
in any context. Facilitating oral-verbal feedback is the treatment 
focus of the PROMPT sys'. m; however, extensive training is required in 
order to utilize it in remediation sessions.
Two additional treatment methods, both designed for the 
treatment of dyspraxia, are Signed Target Phoneme (STP) (Shelton & 
Garves, 1985) and Adapted Cuing Technique (ACT) (Klick, 1985). Both 
systems coordinate hand and/or printed signs with a speech-motor 
production. Another remediation approach is Melodic Intonation Therapy 
(MIT) (Sparks & Holland, 1976) where utterances t fpoken in a 
song-like fashion, emphasizing the melody pattern, rhycnu. and points of 
stress of a spoken model (Pitz, 1984).
A current dyspraxia treatment theory (Macaluso-Ilaynes, 1978) 
outlined that a management program should emphasize sequential 
articulatory movement patterns, manner of speech sound production, and 
multimodal facilitation. A system that may be in accordance with all
4
aspects of this suggested approach to management is Visual Phonics. 
Visual Phonics is a multifaceted treatment program which may tap the 
basic nature of developmental dyspraxia of speech.
In 1982, Carol Hill created Visual Phonics to help her three 
deaf children learn to read and communicate orally (Morrison, 1987).
It is a multisensory approach incorporating visual and kinesthetic 
modes for teaching the forty-four speech sounds of the English language 
by means of hand cues and written symbols. Although Visual Phonics has 
already augmented the remediation of many disorders, such as autistism, 
dyslexia, Down's Syndrome, hard of hearing, learning disabled and the 
multihandicapped (Morrison, 1987), its effective potential for these 
and other communication disorders is unknown due to a lack of research 
data. One possible application of Visual Phonics may be to the 
treatment of developmental dyspraxia of speech. Research is needed to 
substantiate the validity of Visual Phonics as a clinical tool in the 
remediation of dyspraxia.
This paper will investigate the efficacy of Visual Phonics in 
the treatment of developmental dyspraxia of speech. Verbal dyspraxia 
is a malfunction of the fine motor programming skills required for 
speech. Visual Phonics integrates the motor productions of speech with 
visual, tactile, and auditory stimuli. The multisensory components of 
Visual Phonics may be a suitable approach to the motor-malprogramming 
nature of dyspraxia and facilitate improved motor-speech production.
The present report will investigate the following question: Does the 
application of Visual Phonics contribute to the remediation of 
developmental dyspraxia of speech? Based on the underlying
complimentary structures of dyspraxia and Visual Phonics, it was 
hypothesized that Visual Phonics could be utilized to assist the 
treatment of dyspraxia of speech with success, at least comparable to 
current methods of intervention.
Review of the Literature
Characteristics of Developmental Dyspraxia of Speech
The basic components that characterize developmental dyspraxia 
of speech include delayed or abnormal speech development, impaired 
ability to perform volitional oral movements of the phonemic errors in 
speech (omissions, substitutions, distortions, additions, repetitions, 
and prolongations) (Yoss & Darley, 1974a).
Characteristically, the intelligibility of dyspraxic speech 
varies with the complexity of articulatory adjustment. Imitation of 
isolated sounds or single motor movement is often good; however, 
breakdowns occur when differing levels of sequential movements are 
required (Chumpliek, 1988). Multisyllable words and lengthy utterances 
are more difficult to program than single syllable words and, 
therefore, more errors are produced. As a result, findings on a 
single-word articulation test may overestimate a child’s 
intelligibility in connected speech (Edwards, 1973).
Inconsistent speech production is also common to dyspraxia; for 
example /sup/ may become /<Jup/, /tup/ and /stup/ on three consecutive 
repetitions of this word. The inconsistencies may be related to 
attempted self-correction and are independent of the stimulus length 
(Yoss & Darley, 1974a). Chumpliek (1988) stated that there was a
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weakness in the ability to self-correct dyspraxic speech using 
auditory/visual feedback stimulation. Although misarticulations are 
inconsistent in verbal dyspraxia, there is a tendency for errors to 
occur on consonant clusters (str, sk, spr, etc.) and fricatives (f, v, 
h, s, z, ^ J ^ )'
Another characteristic of dyspraxia is difficulty with prosody, 
displayed by slowed or rapid rate, even stress and inappropriate pauses 
during elicited speech. It is common for prosodic deviations to occur 
during cued responses, while spontaneous or automatic speech may be 
completely fluent (Yoss & Darley, 1974a).
Overall, children with dyspraxia will develop normally (perhaps 
slowly) in cognitive and receptive language areas. The receptive 
processes are essentially normal in the areas of auditory acuity, 
auditory perception and cognitive rule-based understanding. Expressive 
syntax is often impaired, with receptive syntax development showing 
normal progression (Chumpliek, 1988). Socially, the child may show 
some withdrawal and or behavioral, attentional, or compliance 
difficulties, especially as they relate to "attempts to talk” 
(Chumpliek, 1988).
Evaluation of Developmental Dyspraxia of Speech
Diagnosing dyspraxia In a child requires a thorough evaluation, 
including behavioral observation, informal testing, and formal 
developmental dyspraxic tests.
Observation can reveal valuable information. Automatic motor 
movements, including speech, that are observed during daily routine
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activities may not be present at a volitional level later on when 
testing a child. Comparing voluntary and automatic movements can aid 
in the diagnosis of a dyspraxic disorder (Hunter, 1986).
Informal testing may be an appropriate assessment procedure if 
the examiner is qualified and familiar with the characteristics of 
developmental dyspraxia. Informal tests are not substantiated by 
norms, severity rates, or diagnostic tables as standardized tests 
sometimes are. Informal tast items have the child produce isolated 
words, spontaneous and imitative sentences, the diadochokinetic task 
(timed repetitions of syllables), and oral nonverbal volitional 
movements. The volitional tasks are examined for accuracy, 
defectiveness in amplitude, force or speech, imitation with a pause, 
perseveration, or no response.
The following lists show examples of tasks for assessing oral 
dyspraxia. Instructions for the tasks would include a verbal 
explanation and a demonstration of the oral volitional movement in 
front of a mirror prior to having the child imitate the oral volitional 
movement (Hunter, 1986, p. 35).
Isolated Oral Volitional Movements
Stick out your tongue
Wag your tongue from side to side
Show me how you whistle
Show me how you yawn
Touch the tip of your nose with your tongue 
Show me how you kiss (smack your lips)
Show me how your teeth chatter when you're cold 
Click your tongue like a horse galloping 
Blow
Clear your throat 
Smile
Show me your teeth
Puff out your cheeks 
Lick your lips
Sequenced Oral Volitional Movements 
Kiss/Wag your tongue
Puff out your cheeks/Stick our your tongue 
Touch your nose with your tongue/Click your tongue 
Blow/Puff cheeks/Stick out your tongue 
Yawn/Wag tongue/Kiss
Chatter teeth/Click tongue/Touch nose with tongue
The evaluation of formal dyspraxic tests has produced a 
controversy regarding their validity. A controversy exists because a 
universal checklist of prerequisite dyspraxic behaviors has not been 
determined. One formal developmental dyspraxia test is the Screening 
Test for Developmental Apraxia of Speech (STDAS) (Blakeley, 1980). The 
STDAb consists of eight subtests:
1. Expressive Language Discrepancy. This subtest uses the 
Peabody Picture Vocabulary Test to determine the Language 
Comprehension Age.
2. Vowels and Diphthongs. In this subtest the child imitates 
two and three word sequences (e.g., "me," "eat” for the 
vowel [i] and "hoe," "no," "go" for the diphthong [ou].
3. Oral-Motor Movement. The child is asked to imitate the 
examiner's tongue and lip movements (e.g., "stick out your 
tongue," "put your tongue on your lower lip").
4. Verbal Sequencing. This subtest is further divided into 
two sectins. The first is different sequences of three 
syllables (pAtAkA). The child is given five trials to 
succeed in imitating the sequence. The second section is 
triple sequences of three syllables (pAtAkA pAtAkA pAtAkA).
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The child has three trials to produce a correct imitation 
for each triple sequence.
5. Articulation. In this subtest the words are presented 
orally in a sequence of three unless the child requires a 
single-word example. The child repeats the words and 
scores are determined by age levels.
6. Motorically Complex Words. This subtest assesses the 
child's ability to produce long words. There are three 
words for the child to imitate (aluminum, linoleum and 
statistics) .
7. Transpositions. This subtest consists of ten words in 
which the child imitates the examiner's model. The child 
is given one chance to imitate. Transcriptions of the 
child's actual productions are taken.
8. Prosody. The examiner observes short samples of the 
child's connected speech. Deviations in rate, phonemic 
spacing, inflection, or stress are noted and scored.
Reviews of the STDAS indicated some weaknesses that may 
require administration of a behavioral checklist as well, to adequately 
assess a child. Aram and Nation (1982 p. 175) researched the 
behavioral symptoms commonly attributed to children reflecting 
developmental dyspraxia of speech and devised the following checklist:
1. A difference between voluntary and involuntary use of
speech articulators
2. Difficulty in selection and sequencing of phonological
articulation movements
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3. Normal language comprehension; disordered lexical and 
syntactical formulation
4. Occasional disorders in reading, spelling and writing
5. Slow improvement with traditional articulation treatment
6. Neurologic signs: fine and gross motor incoordination; 
non-focal neurological findings
7. Oral apraxia frequently present
8. Mixed hand laterality
9. Predominance in males
10. Family history of speech, language problems
Including a behavioral cheklist as part of a formal evaluation 
will ensure a more reliable bases for determining the presence of 
dyspraxia of speech, an estimate of the severity of the disorder, as 
well as the necessary subsequent intervention.
Evaluation of Treatment Programs for Dyspraxia
Perfect speech should not be the main goal for intervention, 
instead focus should be on establishing useful and intelligible speech 
(Eisenson, 1974). Blakeley (1980) estimated the average number of 
years of treatment for dyspraxic children to be from three to ten. An 
intensive daily Intervention schedule, incorporating involvement of the 
child's significant others, would produce the most effective management 
design.
The most effective treatment strategy may vary among cases of 
dyspraxia (Chappell, 1973). Research has shown that traditional 
therapy procedures which emphasize auditory discrimination have made- 
slow progress in speech therapy and little carryover (Yoss & Darley, 
1974b). Three basic management approaches will be examined: a verbal- 
visual stimulation approach; a motokinesthetic method that involves 
direct manipulation of the child's articulators for phonetic placement
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In speech; and a suprasegmental program using melody patterns, rhythm 
and stress.
Two examples of the verbal-visual stimulation approach are 
Signed Target Phoneme (STP) (Shelton & Carves, 1985), ? 1 Adapted Cuing 
Technique (ACT) (Klick, 1985). Both programs are multisensory based 
using a stimulation structure of hand signs and printed symbols 
(visual) created to accompany and oral (verbal) stimulus. Verbal and 
visual stimuli may be presented in isolation, or in a sequence, and 
cover the full range of forty-four sounds found in the English 
language. Macaluso-Haynes (1978) suggested that a multisensory 
stimulation program is a productive management approach.
For a few severely involved children, the motokinesthetic 
approach may be appropriate (Hunter, 1986). Prompts for Restructuring 
Oral Muscular Phonetic Targets (PROMPT) is a motokinesthetic based 
method. The PROMPT system can be used to quickly elicit unstimulable 
sounds. The clinician uses his/her hands to physically shape and later 
cue the dyspraxic child's articulators during sound production. The 
PROMPT hand cues simulate and shape muscle movements and articulatory 
positions required for each sound; therefore, the clinician must be 
extensively trained before attempting to use this approach (Chumplielc, 
1988). One other limitation to the PROMPT system is that subjects are 
not trained to use the system on their own and cannot rely on it out of 
the clinical setting.
Macaluso-Haynes (1978) suggested the use of suprasegmentals 
(rhythm, intonation and stress) would be beneficial to remediating 
verbal dyspraxia, especially when paired with motor movements of the
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extremities, such as foot or finger tapping. Melodic Intonation 
Therapy (MIT) (Sparks & Holland, 1976) was based on the elements of 
spoken suprasegmentals of verbal utterances. MIT emphasized the 
prosodic structure of the utterance which was said to facilitate 
articulation (Sparks, 1981).
Although there are many management strategies, there are 
specific factors which have been found to affect the success of 
programs for dyspraxic children. Overstimulation is a factor that 
Edwards (1973) stated would contribute to the deterioration of 
attention. He suggested that therapy be conducted with a minimum of 
stimuli and that both environment and materials be simple and subdued.
Another important factor is drillwork, including rests or a 
shift in the activities periodically during a session to decrease the 
possibility of perseverative behavior (Macaluso-IIaynes, 1978). Drill 
work may help volitional responses become more automatic. The 
objective of drillwork would be to gain conscious control over the 
sensorimotor experience of producing speech. The child would gradually 
establish imagery, memory and motor plans for highly selective motor 
activities or motor patterns that originally were not part of his/her 
functional expressive repertoire (Chappell, 1973).
Self monitoring and slow rate also play an important role in 
intervention for dyspraxic children. Intelligibility will increase 
when slow rate, even stress and self monitoring are taught (Rosenbelc et 
al., 1974). Slowed rate can be achieved by prolonging a vowel or 
adding a schwa between two consonants occurring together, for example 
/darep/ for /drep/ (Blakeley, 1980; Rosenbek & Wertz, 1972). Utilizing
13
slowed rate will produce a more noticeable impact on improved 
intelligibility in sentences than in single words. Self monitoring 
refers to a child’s ability to recognize mistakes and adjust to their 
own rate. Yoss & Darley (1974b) stated that self monitoring and slowed 
rate should be taught as early as possible.
Giving visual cues and avoiding auditory discrimination tasks 
are key factors to achieving progress. Dyspraxic children's responses 
are more intelligible when they can see the target sound or sequence 
being made by their clinician and when they can recall visual cues 
before their attempt (Rosenbek, Hansen, Baughman & Lemme, 1974). 
Auditory discrimination drills alone are not conducive to the goal of 
improved articulation (Yoss & Darley, 1974b).
Along with considering the previously mentioned factors, there 
are basic steps which may be followed when developing a successful 
intervention program. Yoss and Darley (1974b) suggested starting with 
imitating sustained vowels using exaggerated lip movement and range of 
movement of the mandible. Blakeley (1980) stated frequently-occurring 
consonants and voiceless consonants, such as /t, p, f/ used in vowel- 
consonant (VC) combinations may facilitate learning the voiced 
consonants.
Upon mastering single syllables, CVCV syllables should be 
introduced. Initially CV combinations should be kept the same, then 
systematically vary the consonants followed by the vowels. For 
example, a continuum would be /topo/— /topoto/— /topi/— /topito/ 
(Rosenbek et al, 1974).
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The next step of intervention involves reduplicating words. 
Frequently occurring words should be introduced so that the words 
learned may be easily applied to conversation to increase 
intelligibility (Blakeley, 1980). As progress is made at the word 
level, intervention should progress to carrier phrases, spontaneous 
sentences and conversation.
Characteristics and Evaluation of Visual Phonics
In 1982 the Visual Phonics symbol system was designed for Mark 
Hill, a nine-year-old profoundly deaf child. Mark's mother, Carol 
Hill, constructed the program to develop his verbal communication. 
Visual Phonics uses hand signs and written symbols to depict the forty- 
four speech sounds of the English language. It should be noted that 
Adapted Cuing Technique (ACT) (Klick, 1985) and Signed Target Phoneme 
(STP) (Shelton & Garves, 1985) are treatment approaches which are 
similar to Visual Phonics in that they both reflect a multisensory 
approach using verbal and visual cues; however, the symbols used in 
ACT and STP are different from Visual Phonics. Visual Phonics, unlike 
the others, utilizes written symbols to aid in reading. As well,
Visual Phonics incorporates simple hand signs that imitate the movement 
of the articulators during speech.
The effectiveness of Visual Phonics is attributed to the 
structural basis of its symbols. Simple, meaningful and natural 
symbols are used, not arbitrary symbols such as in the alphabet. A key 
aspect to Visual Phonics is that "there is a relationship between the 
symbol and the production of the sound: the symbols represent visurlly
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and kinesthetically what happens (the motor speech movements) when the 
phoneme is produced" (Morrison, 1987, p, 2). The hand cues can show 
even slight variations of sound length and blending from one syllable 
to the next.
Visual Phonics has developed the significant feature of 
facilitating rapid development of speech skills, by providing a visual 
and kinesthetic bridge to sound production through a multisensory 
approach. Visual Phonics may also be applied to total language 
development. The development of reading and writing skills may be 
targeted through the application of Visual Phonics printed symbols 
(Morrison, 1987).
Visual Phonics is not difficult to master; therefore, teachers 
and family members of clients can use it to help maintain a learning 
environment outside of the clinic. More research is needed to 
substantiate the effects of Visual Phonics as a remediation approach in 
the treatment of developmental verbal dyspraxia.
CHAPTER II
THE METHODOLOGY
The purpose of the present study was to investigate the 
contribution of Visual Phonics to the remediation of developmental 
dyspraxia of speech. One male subject, thirteen years of age, with 
probable developmental dyspraxia of speech, participated. In this 
single case experimental design, direct tallies and audiotaped speech 
tests were analyzed to compare the progress of specific sound errors, 
among three different remediation strategies. Six frequently 
misarticulated sounds were identified through formal testing and 
informal observation. Two sounds were assigned to each of the three 
treatments consisting of standard articulation intervention augmented 
by Visual Phonics hand symbols, standard articulation intervention 
alone and an untreated sound group. Due to the small sample size, data 
were not analyzed using inferential statistics. Results were shown in 
a time series of tables and figures.
Subjects
One male subject, thirteen years old, from the Northeastern 
part of North Dakota participated in this study. The subject was 
referred to the researcher by several speech-language pathologists, 
including a public school clinician who had provided direct services to
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the subject. Extensive testing was reported in the case history form 
and probable developmental dyspraxia of speech was diagnosed. 
Participation in this study required agreement with the following 
criteria:
1. The subject will have not other chronic or acute illness 
that may affect speech and/or language.
2. The subject will demonstrate characteristics of 
developmental dyspraxia of speech as exemplified on Aram 
and Nation's (1982) behavior checklist and by professional 
diagnosis, or by agreement of three speech-language 
pathologists.
3. The subject will have no history of hearing loss, mental 
retardation, or behavior disturbances.
4. The subject will have had no intervention which utilized 
Visual Phonics on any cf the sound groups being studied.
5. The subject will have no concurrent speech or language 
difficulties other than verbal dyspraxia.
Compliance with the prerequisite criteria was verified through 
formal testing, observations, and the subject's case history report 
which contained medical information, school records and progress 
reports from previous speech-language pathologists. Permission to work 
with the subject was sought from an immediate family member (see 
Appendix A).
Formal testing was utilized for two purposes, to identify an 
appropriate subject and to rule out any factors which could influence 
the results of the study. The measures used included Aram and Nation's
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(1982) behavioral checklist for selecting the subject (see Appendix 
B)., the Peabody Picture Vocabulary Test-Revised for receptive 
vocabulary language (obtained from the case history report), the 
Assessment of Phonological Processes-Revised for examining phonology, a 
recorded language sample and reading sample for analyzing expressive 
language and to identify a subject. The language sample and reading 
sample were taped using an external microphone and a quality audiotape 
recorder. Recordings were stored on cassettes (TDK SA 90, High Bias).
There were no other speech or language disorders evident from 
the results of the formal tests. The following two measures were 
primary sources in determining the presence of developmental dyspraxia. 
The subject's performance on the oral volitional movement checklist was 
poor and continued to decline as the complexity of the commands 
increased. Also, the recorded speech samples revealed frequent sound 
errors at the sentence level, more in multisyllabic words than in 
monosyllable words, which were irregular and inconsistent.
Observations supported the results acquired from testing. The 
subject appeared to be healthy, without hearing loss, mental 
retardation, concurrent speech and language difficulties, or behavior 
disturbances. The case history file reinforced all observations and 
made no mention of Visual Phonics in previous intervention programs.
Measurement
The six most significant sound errors were selected by means of 
a formal test, language sample analysis and observations. The McDonald 
Deep Tests of Articulation (words and sentences) were administered to
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probe several misarticulations identified in the language sample and 
observations. The tests revealed /|J, r, s, 1, Q, d/ to be the 
subject’s most severe sound errors, in order of decreasing severity. 
Upon identification of the target phonemes, pretesting was performed to 
serve as a baseline and track changed scores in future probe tests 
during remediation. Pretests consisted of two word lists and one 
sentence list. Two 6C-item lists of multisyllabic words with the 
target phonemes varied systematically in initial, medial and final 
positions of words, were administered and audiotaped every third day of 
the study (see Appendix C). A test consisting of twenty-two sentences 
containing multisyllabic words, with the target phonemes varied 
systematically in initial, medial and final positions, was also 
administered and audiotaped at three-day intervals during the study 
(see Appendix D)s
Speech tests were taped using an external microphone and a 
Superscope C-202LP audiotape recorder. Recordings were stored on 
cassettes (TDK SA 90, High Bias).
Materials and strategies used for remediation included Visual 
Phonics hand symbols for /r/ and /$/, as well as cue cards with words 
containing the target sounds, various games that promoted conversation 




Intervention and speech testing were conducted in the subject's 
place of residence. For the most part, only the researcher and the 
subject were present.
The subject was tested using Aram and Nation's (1982) behavior 
checklist, which supported the subject's previous diagnosis of verbal 
dyspraxia (see Appendix B); the Assessment of Phonological Processes, 
which revealed no significant error patterns; speaking and reading 
language samples, which revealed multiple irregular and inconsistent 
sound errors on words in sentences; and the McDonald Deep Tests of 
Articulation (sentences and words) which probed the misarticulations 
identified in the language sample and revealed the six most prominent 
sound errors, /̂ , r, s, 1, 9, d/, to become the targets for 
remediation.
Upon identification of the target sounds, pretests were given 
to serve as a baseline for tracking changed scores. The subject's 
performance on 120 multisyllabic words and 22 sentences was directly 
recorded using a tally sheet while being audiotaped. Data was 
categorized according to target sound and then subdivided into initial, 
medial or final position of words in sentences or words in isolation. 
Data gathered directly on a tally sheet was compared with data from the. 
audiotape to check reliability.
The subject participated in two-hour intervention sessions, 
five times per week, for three consecutive weeks. Each intervention 
session was systematically organized into four 25-minute time blocks, 
alternating between treatment with or without Visual Phonics, to allow
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each method of intervention equal time- Two of the target sounds, 
/r,(^/, were treated using Visual Phonics hand symbols, along with 
standard articulation intervention (which incorporated modelling, 
imitation, suprasegmentals, slowed rate, increased range of movement of 
the articulatory structures, and practice); two sounds, /0, 1/, were 
treated using standard articulation intervention without Visual 
Phonics; and two sounds, /d, s/, were left untreated. A hierarchical 
approach was followed for remediating the phoneme errors. The sounds 
were targeted first in syllables, words, sentences, and finally in 
conversation; first imitatively then elicited by printed words. Data 
was collected through readministering the pretests every third day of 
the study.
The data collected was plotted under one of three treatment 
categories; Visual Phonics hand symbols with standard articulation 
intervention, standard articulation intervention alone, or no 
intervention. Each category was further subdivided Into initial, 
medial or final position of multisyllabic words in isolation or 
sentences and plotted on a time series graph showing progress over five 
tests throughout the treatment period. Results were averaged and shown 
as percentage correct for each individual target sound and collectively 
for each treatment group. Percentage increases (improvements) from the 
initial pretest for each individual target sound and collectively for 
each treatment group were also reported.
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Reliability
Since scoring and rating are sources of errors of measurement, 
intra-observer and inter-observer reliability checks were done to 
estimate the consistency of the assessments. Estimates of intra­
observer reliability were obtained by re-examining three of the 
audiotaped probe tests; similarly, inter-observer reliability was 
obtained by having a second clinician evaluate the same audiotapes and 
reliability was expressed as percentage of agreement. Intra- and 




The purpose of this study was to examine the contribution of 
Visual Phonics to the remediation of developmental dyspraxia of speech. 
Six prevalent misarticulations were identified in a single subject and 
distributed among three treatment strategies. Two target sounds were 
assigned to each of the following strategies: standard articulation 
intervention augmented by Visual Phonics hand symbols, standard 
articulation intervention without Visual Phonics, and two error sounds 
were not treated at all. Baseline scores for each target sound were 
gathered from word and sentence pretests. The progress of each sound 
was tracked by readministering the same pretests four times 
periodically throughout the intervention.
The following tables show the percent correct productions of 
/l, 8, £, r, s, d/, respectively, in the initial, medial and final 
position of multisyllabic words, first in isolation and then in 
sentence contexts.
Probe Test 1 was completed before intervention began. Probe 
Tests 2, 3, and 4 were administered at three-day intervals during 




PERCENT CORRECT PRODUCTIONS OF /!/ IN INITIAL, MEDIAL AND FINAL 
POSITION OF MULTISYLLABIC WORDS IN ISOLATION AND IN SENTENCES 








1 29 67 57 80 20 0
2 29 17 29 80 40 20
3 100 100 43 80 20 80
4 100 100 86 100 20 60
5 86 83 86 100 60 60
TABLE 2
PERCENT CORRECT PRODUCTIONS OF /©/ IN INITIAL, MEDIAL AND FINAL 
POSITION OF MULTISYLLABIC WORDS IN ISOLATION AND IN SENTENCES 







1 86 71 83 60 60 60
2 57 86 83 100 60 100
3 83 57 83 100 100 80
4 86 86 100 ICO 100 80
5 100 86 86 100 100 80
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PERCENT CORRECT PRODUCTIONS OF /C/ IN INITIAL, MEDIAL AND FINAL 
POSITION OF MULTISYLLABIC WORDS^IN ISOLATION AND IN SENTENCES 
BEFORE AND AFTER STANDARD ARTICULATION INTERVENTION AND 








I 29 29 50 40 40 20
2 100 100 83 80 80 40
3 86 86 83 80 60 80
4 100 71 100 80 100 60
5 100 100 100 60 100 100
TABLE 4
PERCENT CORRECT PRODUCTIONS OF /r/ IN INITIAL, MEDIAL AND FINAL 
POSITION OF MULTISYLLABIC WORDS IN ISOLATION AND IN SENTENCES 
BEFORE AND AFTER STANDARD ARTICULATION INTERVENTION 







1 57 43 57 20 40 60
2 100 86 100 60 60 100
3 100 100 100 100 100 100
4 100 100 100 80 100 100
5 86 100 100 100 100 100
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PERCENT CORRECT PRODUCTIONS OF /s/ IN INITIAL, MEDIAL AND FINAL 









1 100 86 83 60 60 60
2 86 29 83 60 60 40
3 100 100 83 100 80 60
4 100 86 100 100 100 100
5 86 86 100 80 100 100
TABLE 6
PERCENT CORRECT PRODUCTIONS OF /d/ IN INITIAL, MEDIAL AND FINAL 








1 100 71 100 80 80 60
2 100 100 100 100 60 100
3 83 100 100 100 80 100
4 100 86 100 100 100 100
5 100 96 100 100 10U 100
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The following graphs represent ® summary q£ the data obtained
in this study. Figure I shows the average progress, in percent 
correct, for each sound from the pretest through the posttest for the 
word test only. The metn scores from three treatment groups are 
displayed in percentages obtained from pre, probe and posttests and 
elicited at the word level.
Figure 2 shows the average progress, in percent correct, for 
eac;i sound from the pretest through to the posttest for the sentence 
test only. The mean scores from three treatment groups are displayed 
in percentages obtained from pre, probe and posttests and elicited at 
the sentence level.
Table 7 displays scores from the pretest and four probe tests 
in percentages which represents the average number of correct 
productions for each of the six target sounds. Included in the average 
are results from testing target sounds in specific (initial, medial or 
final) positions of multisyllabic words in sentences and word lists.
Table 8 shows the contrasts among the scores in the three 
treatment groups showing percentage increases in correct productions 
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AVERAGED PERCENT OF CORRECT PRODUCTIONS
TABLE 7
Probe Probe Probe Probe
Sound Pretest 2 3 4 5
Standard Articulation Intervention
111 42.3 35.8 70.5 77.7 79.2
19/ 70.0 81.0 83.8 92.0 92.0
Standard Articulation Intervention and Visual Phonics
is/ 34.6 80.5 79.2 85.2 93.3
It / 46.2 84.3 100.0 96.7 97.7
Untreated Sounds
Is/ 71.5 59.7 87.2 97.7 92.0
Id/ 81.8 93.3 93.8 97.7 97.7
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INCREASES IN PERCENTAGE OF CORRECT RESPONSES FROM THE 
PRETEST TO PROBE TESTS 2 AND 5
TABLE 8












The purpose of this study was to determine the contribution of 
Visual Phonics to the remediation of developmental dyspraxia of speech. 
One male subject, 13 years old, participated in two-hour intervention 
sessions, five times per week, for three consecutive weeks. Six 
frequently occurring disarticulations were identified and divided into 
three groups for intervention. Two sounds, /l, 0/, received standard 
articulation Intervention; two sounds, /r,^ /, received standard 
articulation intervention augmented by Visual Phonics; and two sounds, 
/d, s/, were monitored but received no intervention. Progress of each 
target sound was tracked during remediation to compare results among 
the three treatment programs.
Due to the small sample size, the following findings are based 
on the analysis of data through nonstatistical procedures. This study 
revealed an improvement across all three treatment groups; however, the 
sounds remediated with Visual Phonics showed the greatest improvement 
in terms of overall percentage increase, as well as the most rapid 
improvement. It should be noted that the percentage improvement is 
limited by the baseline percentage of errors which was not equal for 
all sounds. Sounds treated with Visual Phonics tended to be more
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severe before treatment, so comparison of percentage increase needs to 
be viewed with this in mind.
Both /r,^/, the target sounds in the remediation group 
augmented by Visual Phonics, improved substantially in isolated words 
and in sentences. By the second test date, subsequent to the first 
three intervention sessions, /r, C / improved 38 and 46 percent,
respectively, to better than 80 percent accuracy in all positions of 
words and sentences. By the third test date, following six
the three positions of isolated words. After nine intervention 
sessions, results from the fourth test date indicated that /r/ was at 
100 percent accuracy in all positions of words in isolation and in
of all words in isolation and in sentences. By the fifth and final
and 59 percent, respectively. Results of the fifth test show 92 
percent accuracy, or better, in five /^, r, 0, s, d/ of the six target 
sounds, with the sixth sound, /!/, at 79 percent accuracy.
suggest a generalized effect from Visual Phonics of treatment to other 
misarticulations. To test this possible natural effect, a between- 
subjects study in which some subjects do not receive Visual Phonics as 
part of their intervention could be performed. A subjectively observed 
general marked increase in intelligibility may also be due to targeting 
slowed rate of speech and increased range of mandible movement during
intervention sessions, /r, were at 100 percent accuracy in two of
sentences. 0omparatively , /V/ was at 100 percent accuracy in one-half
probe, following fifteen intervention sessions, improved 52
The spontaneous improvement in the nontreated sound group may
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speech, as two objectives incorporated into the standard articulation 
intervention for this subject.
It is possible that the intensive intervention schedule may 
have influenced the results of this study in unknown ways. This 
intensive intervention style may be an advantage or a disadvantage, 
which consequently limits the generalization of these results to the 
treatment of developmental dyspraxia of speech on a more traditional 
interval schedule.
The small sample size may also affect the outcome of this study 
in some way. Data were collected only on one subject due to the 
limited availability of this population. A study involving several 
subjects would yield more typical and, therefore, more meaningful 
results as every dyspraxic child manifests different behaviors. 
Previously, three other subjects, two males and one female, between the 
ages of seven and eleven years all exhibiting "dyspraxic like" speech 
motor programming disorders received intervention using Visual Phonics. 
The misarticulations treated using Visual Phonics showed rapid and 
significant improvements in all three subjects.
After a subjective evaluation of the results, it is not clear 
that Visual Phonics alone is the preferred program of remediation for 
developmental dyspraxia of speech. A more accurate statement would be 
that the subject in this study made progress in the treatment of the 
sounds augmented by Visual Phonics as measured in the clinical setting. 
The effect of Visual Phonics on carryover was not studied at all. This 
study certainly does not establish that the same results may be 
immediately generalized to all dyspraxic children. An important
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consideration is that all sounds are not equally easy to modify and, 
therefore, the assignment of certain sounds to different treatments may 
have affected the results. A study involving more subjects is needed 
to counter-balance this possible variable. Before any conclusions can 
be made about the clinical application of Visual Phonics to the 
treatment of developmental dyspraxia of speech, further investigations 
are needed.
The following are suggestions for expanding research in the 
area of Visual Phonics with developmental dyspraxia of speech:
1. Further study with more subjects to permit a between- 
subject design.
2. Further study with an increased sample size of 
misarticulations.
3. Further study with a longer or more distributed period of 
intervention and data collection.
4. Further study with formal intrajudge and interjudge 
reliability checks on live or audiotaped speech samples.
5. Further study of the transfer and maintenance of these 
improvements in articulatory performance in conversational 
speech inside and outside the clinical setting is 
necessary.
6. The application of Visual Phonics to the problem of 
developmental dyspraxia of speech with different age groups 





You are invited to participate in a study of different intervention 
strategies applied to developmental dyspraxia of speech. We hope to 
learn which strategy is the most effective in the remediation of this 
communication disorders.
A formal articulation test will be administered to identify six common 
misarticulations. Treatment will be delivered in three approaches: 
one approach will consist of standard articulation intervention to 
treat two misarticulations; another method will utilize the same 
approach along with an augmentative program (Visual Phonics); and the 
last approach will monitor two misarticulations without any treatment. 
Intervention sessions will be 50 minutes, four times per week, for six 
consecutive weeks.
The results of this study may be of benefit to the subject's speech 
intelligibility.
Any information that is obtained in this study and that can be 
identified with the subject will remain confidential and will be 
disclosed only with your permission.
The cost for summer clinic will be waved for the subject.
Your decision whether or not to participate will not prejudice your 
future relations with the University Speech, Language and Hearing 
Clinic. If you decide to participate, you are free to discontinue 
participation at any time without prejudice.
The investigators involved have made themselves available to answer any 
questions you have concerning this program. In addition, you are 
encouraged to ask any questions concerning this program that you may 
have in the future. No patient is required to enter this program. 
Questions may be asked by calling Kim Avery at 701 - 777-8784 or Dr. 
Engel at 701 - 777-3232.
You will be given a copy of this form.
In the event that this research activity results in a physical injury, 
medical treatment will be available as it is to a member of the general 
public in similar circumstances. Payment for any ouch treatment must 
be provided by you and your third party payor, if any.
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I have read all of the above and willingly agree to permit 
___________________________ to participate in this study explained to
me by Kim Avery.





1. A difference between voluntary and involuntary use of speech 
articulators
2. Difficulty in selection and sequencing of phonological 
articulation movements
3. Normal language comprehension; disordered lexical and 
syntactical formulation
4. Occasional disorders in reading, spelling and writing
5. Slow improvement with traditional articulation treatment
6. Neurologic signs: fine and gross motor incoordination; non-focal 
neurological findings
7. Oral apraxia frequently present
8. Mixed hand laterality
9. Predominance in males
10. Family history of speech, language problems (Aram & Nation, 1982, 
p„ 175)
APPENDIX C
PRETEST AND PROBE TEST WORD LISTS
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1. doorbell 2. thankful 3. raffle
3. darling 5. thickest 6. rainbow
7. delight 8. thimble 9. reborn
10. detain 11. thunder 12. redeem
13. donkey 14. thousand 15. remove
16. dumptruck 17. thinking 18. resort
19. depend 20. thorny 21. result
22. leader 23. bathtub 24. borrow
25. widen 26. athlete 27. arrange
28. sudden 29. mouthful 30. correct
31. indent 32. toothpaste 33. earing
34. soldsign 35. without 36. forest
37. boulder 38. faithful 39. marine
40. powder 41. something 42, sorrow
43. junkfood 44. beneath 45. admire
46. whitebread 47. dishcloth •00 aware
49. stampede 50. birdbath 51. boxcar
52. hayseed 53. goldsmith 54. compare
55. seaweed 56. untruth 57. explore
•00 instead 59. mammoth 60. vampire
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1. sandbag 2. sharpen 3. lacework
4. succumb 5. shorttemper 6. landmark
7. sunlamp 8. shutdown 9. laundry
10. software 11. sugarloaf 12. leapfrog
13. sideband 14. showroom 15. lighthouse
16. sever 17. shannon 18. limestone
19. searchlight 20. shadetree 21. lovebirds
22. blossomed 23. ashamed 24. collapse
25. eyesight 26. workshop 27. molluslc
28. message 29. exception 30. relapse
31. missing 32. softshell 33. jealous
34. chasing 35. wishbone 36. gallop
37. flossing 38. unsure 39. foolish
40. hayseed 41. action 42. airmail
43. joyous 44. cherish 45. bedroll
46. purchase 47. codfish 48. eggshell
49. treehouse 50. whitewash 51. footstool
52. thickness 53. goulash 54. oatmeal
55. useless 56. hogwash 57. molehill
58. wordless 59. gooseflesh 60. tinfoil
APPENDIX D
PRETEST AND PROBE TEST SENTENCES
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1. It's a hot, sunny Sunday at Cape Cod.
2. The visiting Kettleers began their practice.
3. It's the opener of the amateur summer league.
4. Rich is an outfielder for Michigan State.
5. He hit line drives and grounders for his first round of swings.
6. One ball went to deep left field.
7. Juday finished and walked behind the wire cage to wait.
8. He shrugged his shoulders and said, "official games were first 
played with wooden bats."
9. In university, high school, American Legion, summer league and Big 
Ten Baseball, they had always played with aluminum bats.
10. Balls, an umpire, storekeepers and, most costly of all, wooden 
bats are just part of the expense.
11. Within three years, studies have shown baseball won’t rely on the 
endangered species, "the wooden bat."
12. Most wish it wasn't inevitable that we'll have to put down the 
lumber and replace It with metal.
13. The day after the debut, the dozen shipments of bats were 
delivered and he finished sorting through them.
14. Greenwell is a lifetime .326 hitter and MVP runner up and he can't 
even get bats. It must be really rough for rookies.
15. Handcrafting wooden bats is financially obsolete. Athletic 
directors realize the shortages and have started thinking about 
other solutions.
16. Production is 50% aluminum because wooden bats are an 
increasingly inefficient proposition.
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17. Professional bat sales are continued because of the existing one 
hundred year relationship.
18. For my birthday I had three friends over and I'm thinking about 
somethings we did.
19. I think I'll be a proathlete, although I'm sure I'll play in 
three sports.
20. We had to rush and finish washing every dish because we had to 
establish if we were going to go splash at the water slides or 
not.
21. With both front teeth knocked out, the python was no threat to 
the thirty shaky campers.
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